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Description 



METHOD OF POLISHING C4 
MOLYBDENUM MASKS TO REMOVE 
MOLYBDENUM PEAKS 

Background of Invention 
[0001] 1. Field of the Invention 

[0002] The present invention relates generally to a method of 
polishing C4 molybdenum (moly) masks used to pattern 
the placement of C4 balls on wafers and chips. The 
method removes moly peaks and projections from the 
surface of the C4 moly masks that cause PMD (polyimide 
mechanical damage) with resultant chip yield loss and 
cracked final hard passivation which presents a reliability 
risk. 

[0003] 2. Discussion of the Prior Art 

[0004] |\/iolybdenum (moly) masks are placed on all wafers which 
use the C4 process prior to the metalization process that 
places the C4 contact balls on the wafers. The moly mask 



is fabricated witli a pattern of holes through the maslc 
which determines the pattern of C4 contact balls to be 
fabricated on the wafers and chips. Unfortunately, the 
photolithographic process used to create the pattern of 
holes through the mask also roughens the topography of 
the surface of the mask, creating spikes and etch pits in 
the moly surface. In the prior art, moly masks are typically 
manually worked with a smoothing stone or are rolled 
prior to usage. The surfaces of the moly masks produced 
by prior art rolling or stoning methods are not as con- 
trolled and smooth as moly masks produced pursuant to 
the present invention with polishing operations as de- 
scribed herein. 

[0005] Molybdenum is used as the mask material for wafers in 
the C4 process as its coefficient of thermal expansion 
closely matches the coefficient of thermal expansion of 
the wafers it is masking. Typically, a 225 mm diameter 
moly mask having a thickness of 125 150 urn is clamped 
onto a wafer having a diameter of 200 mm. Moreover, the 
moly masks are typically reused on a plurality of different 
wafers. 

[0006] One problem with prior art moly masks is that PMD 
(polymide mechanical damage) is created in the top 



polymide level or layer of the wafer when the moly mask 
is clamped to the wafer. The heat cycles which the wafer 
and the mask are exposed to cause the sharp peaks on 
the moly mask to compromise the poly and the underlay- 
ing metal lines on the wafer. 
Summary of Invention 

[0007] The present invention provides a method of polishing C4 
moly masks to remove moly peaks to minimize polyimide 
mechanical damage to wafers during the C4 process. A C4 
moly mask has a plurality of holes extending through the 
mask to pattern C4 contacts on a wafer in the C4 process, 
and a wafer side of the moly mask contacts a wafer during 
the C4 process and has a rough surface that includes 
spikes of moly. An adhesive layer, such as an adhesive 
tape, is applied to the non wafer side of the moly mask, to 
enable a polishing tool to pull a vacuum on the non wafer 
side of the moly mask in spite of the presence of the holes 
for patterning of the C4 contacts. The tape also functions 
as a cushion so that defects on the non wafer side of the 
moly mask do not replicate through the moly mask to the 
polished wafer side of the moly mask. The wafer side of 
the moly mask is then subjected to mechanical or chemi- 
cal/mechanical polishing to substantially remove the 



spikes of moly without significantly altering the dimen- 
sions of the moly mask or the holes. 
Brief Description of Drawings 

[0008] The foregoing objects and advantages of the present in- 
vention for a method of polishing C4 molybdenum masks 
to remove molybdenum peaks may be more readily un- 
derstood by one skilled in the art with reference being had 
to the following detailed description of several embodi- 
ments thereof, taken in conjunction with the accompany- 
ing drawing which illustrates the major steps of the pro- 
cess of the present invention for polishing C4 moly masks 
to remove moly peaks. 
Detailed Description 

[0009] Pursuant to the present invention, moly masks are pol- 
ished prior to clamping the moly masks to wafers. The 
drawing illustrates the major steps of the process of the 
present invention for polishing C4 moly masks used in a 
C4 process to pattern C4 contacts. At 10 a moly mask is 
provided having a wafer side which contacts a wafer dur- 
ing the C4 process and a rough surface that includes 
spikes of moly. The moly mask also includes a non wafer 
side and a plurality of holes extending through the moly 



mask to pattern C4 contacts in the C4 process. At 12 an 
adhesive layer is applied to the non wafer side of the moly 
mask. This enables a polishing tool to apply a vacuum to 
the non wafer side of the moly mask/adhesive layer at 14 
to secure the moly mask during a further polishing step 
despite the presence of the holes through the mask. At 16 
the wafer side of the moly mask is polished with a polish- 
ing compound/slurry to substantially remove the spikes of 
moly without significantly altering the dimensions of the 
moly mask or the holes. The polishing compound is then 
removed and cleaned from the moly mask/adhesive layer, 
and at 18 the adhesive layer is removed from the moly 
mask. At 20 the moly mask is dried with N2. 

[0010] In a preferred embodiment, an adhesive tape is applied to 
the non wafer side of the moly mask to enable a polishing 
tool to pull a vacuum on the non wafer side of the moly 
mask in spite of the presence of the holes for patterning 
of the C4 contacts. The tape also functions as a cushion 
so that defects on the non wafer side of the moly mask do 
not replicate through the moly mask to the polished wafer 
side of the moly mask. 

[0011] A UV deactivated tape can be employed in the process, 

and after cleaning the polishing compound from the moly 



mask/adhesive tape, the UV adhesive tape is exposed to a 
UV source to deactivate the UV tape, and the UV tape is 
then removed from the moly masl<. Alternatively, a strip of 
pressure sensitive tape can be applied to the non wafer 
side of the moly mask. 

[0012] The wafer side of the moly mask can be subjected to me- 
chanical polishing to substantially remove the spikes of 
moly without significantly altering the dimensions of the 
moly mask or the holes. The mechanical polishing can use 
a polishing silica based slurry in potassium hydroxide 
having a pH at which the moly is stable which results is 
only mechanical polishing. Alternatively, the polishing can 
include chemical/mechanical polishing of the wafer side 
of the moly mask to substantially remove the spikes of 
moly with a slightly higher risk of altering the dimensions 
of the moly mask or the holes. The chemical/mechanical 
polishing can use a polishing silica based slurry having 
potassium hydroxide HN03 (nitric acid) added thereto to 
provide chemical/mechanical polishing. 

[0013] The polishing can employ a polishing compound having 

abrasives with a hardness >5.5 on the Mohs scale, such as 
abrasives selected from the group of AI203, BaC03, and 
Cerium oxides. 



[0014] jhe following is a detailed step by step description of the 
processes of the present invention. 

[0015] Step 1. A backside grinding adhesive such as a layer of 
adhesive or preferably an adhesive tape is applied to the 
non wafer contacting side of the moly mask. The tape 
must have a sufficiently strong adhesion strength to re- 
main adhered to the moly mask during the polishing cy- 
cle. 

[0016] The purpose of this step is to enable the polishing tool to 
pull a vacuum on the non wafer side of the moly mask, 
while considering that the holes for patterning of the C4 
contacts are present in the moly mask and otherwise 
would dissipate the vacuum. 

[0017] Secondly, the adhesive or adhesive tape also acts as a 

cushion so that defects on the non wafer side of the moly 
mask do not replicate through the mask to the polished 
wafer side of the moly mask. 

[0018] Step 2. Polish the moly mask, typically for approximately 
5 minutes. 

[0019] A polishing slurry SC112, commercially available from 

Cabot Corp. or Rodel Corp., can be used which is a silica 
based slurry pH = 10 in KOH (potassium hydroxide) having 
a Mohs hardness of 6.5. Since molybdenum is stable in 



KOH at this pH, the result is only mechanical polishing, 
not CMP (chemical/mechanical polishing), and accordingly 
the hole sizes will not change. 

[0020] HN03 (nitric acid) could be added to the slurry to increase 
the polishing rate, which would result in a CMP 
(chemical/mechanical polishing) process. 

[0021] Other abrasives, other than SC112, with a hardness >5.5 
on the Mohs scale (AI203, BaC03, Cerium oxides) might 
also be suitable abrasive candidates. 

[0022] Step 3. Detape the molybdenum mask. If a UV tape is 
used, which can be deactivated by exposure to UV, first 
expose the moly mask/UV cured tape to a UV source to 
deactivate the tape, and then remove the UV tape. Such 
UV tapes can have an adhesion pressure of approximately 
300 grams/inch, and after deactivation can have an adhe- 
sion pressure of approximately 5 grams/inch. Such UV 
tapes are commercially available from Furakawa, a 
Japanese company. If a pressure sensitive tape is used, 
peal the tape. Pressure sensitive tapes are commercially 
available from Mitsui, ajapanese company, SB135H or 
SB370SV. 

[0023] Step 4. Dry off the moly mask with N2. 

[0024] The final surface roughness of moly masks produced by 



polishing operations pursuant to tlie present invention 
can be determined by tlie parameters employed in the 
polishing processes. 
[0025] While several embodiments and variations of the present 
invention for a method of polishing C4 molybdenum 
masks to remove molybdenum peaks are described in de- 
tail herein, it should be apparent that the disclosure and 
teachings of the present invention will suggest many al- 
ternative designs to those skilled in the art. 



